Refeeding starved rats for 2-3 h completely reverses the effects of starvation on hepatic ketogenic capacity [ 11 and decreases blood ketone body concentrations markedly [2]. However, acute depression of ketogenesis on refeeding is not accompanied by any reversal of changes (induced by starvation) in carnitine palmitoyltransferase (CPT ) I during the first 6 h of refeeding [2, 31, indicating that My research has shown that changes in the rate of ketone body production occur in parallel with changes in the activity of the key enzyme mitochondrial HMG-CoA synthase [ 1 I ] . These changes result from glucagon-induced changes in succinylation (and inactivation) of the synthase and from changes in the absolute amounts of the enzyme protein [ 1 2-15 I. The pool of succinylated (inactivated) enzyme allows for rapid fine control of HMG-CoA synthase (and hence ketogenesis) as metabolic requirements change (e.g. during the fetal-neonatal transition) [ 131. This is an insulinindependent control. A change in the absolute amounts of enzyme appears to be a more acute long-term response to changes in nutrition (starvation or fat feeding) and hormone levels (diabetes, starvation or fat feeding) I 13-1 51. Elevated levels o f glucagon stimulate ketogenesis. High levels of insulin depress it [18-2OJ. Starvation results in an increased glucagon/insulin concentration ratio and refeeding reverses this (see 1.31). The aim of this present paper is to establish whether the rapid depression of ketogenesis o n refeeding can be explained by rapid resuccinylation and inactivation of HMG-CoA synthase (induced by the decreasing glucagon Icvels).
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Experirneritul
Methods The treatment of animals, isolation of mitochondria and the protein assay have been described previously I 1 I ] . The assay of active and total mitochondrial HMG-CoA synthase, antibody production and statistics were performed as previously described [ 13 I.
Ram Its
Active HMG-CoA synthase in mitochondria isolated from the livers of control, 48-h starved, or refed adult rats, is shown in Table 1 Table I (column 3). The total synthase in mitochondria from all treated rats was significantly higher (20%) than observed in mitochondria isolated from the livers of (fed) control rats. I used polyacrylamide-gel electrophoresis and wet immunoblotting techniques t o confirm that the absolute amounts of mitochondrial HMG-CoA synthase increase with 48 h starvation when compared with controls, and remain unchanged during the first 2 h o f refeeding (immunoblots not shown).
The percentage of total HMG-CoA synthase that is succinylated in mitochondria isolated from control o r treated rats is shown in Table 1 (column 4). It is high in mitochondria from control rats or rats which have been refed for 2 h and low in mitochondria from treated rats.
Columns 3 and 4 of Table 1 show that changes in succinylation of HMG-CoA synthase are superimposed o n underlying changes in the total amount o f enzyme following starvation and refeeding.
Disciissioti
HMG-CoA synthase activity appears t o be controlled by two different mechanisms in adult rats.
In the normal fed adult rat the enzyme is 40% succinylated. This reservoir o r inactivated enzyme allows for rapid desuccinylation and activation of HMG-CoA synthase activity as metabolic requirements of the animal change (e.g. fine control of HMG-CoA synthase activity with progressive starvation). Desuccinylation is induced by elevated plasma glucagon levels characteristic of starved rats. It is an insulinindependent effect. as mannoheptulose trcatmcnt o f rats results in the same effect on the succinylation state o f HMGCoA synthase as glucagon treatment or starvation (see [ 121).
Changes in absolute amounts o f HMG-CoA synthase appear to be more acute long-term (48 h ) responses t o 034th MEETING. BATH changes in nutrition (starvation, refeeding or fat feeding) or hormone levels (diabetes, starvation, refeeding o r fat feeding) (I 13-1 51 and the present paper).
I conclude that resuccinylation of HMG-CoA synthase may control the rapid depression of ketogenesis during the first 2 h o f refeeding, whereas a gradual decrease in the absolute amounts of enzyme may contribute to the regulation of kctogenic flux during the later phase of the starved-to-fed transition period.
I thank Mark Leach and Gina Allgood of the Department of Biochemistry. University o f Cambridge, U.K.. for technical assistance. This work was supported by a grant to P.A.Q. from the SmithKline ( 1982) Foundation and the Nuffield Foundation.
I .

-.
3.
